Influence of cycloheximide-mediated downregulation of glucose transport on TNF alpha-induced apoptosis.
Enhancement of cellular sensitivity to TNF alpha-induced apoptosis by cycloheximide (CX) has been attributed to its quality as an inhibitor of protein synthesis, presumably by prevention of the synthesis of short-lived death antagonists. CX is also known to interfere with glucose transport, which in turn influences cell death. Hexose uptake, expression of glucose transporter (Glut) mRNAs and proteins, and other related factors were therefore examined upon induction of apoptosis with TNF alpha and CX in breast cancer cell lines. In the early phase of apoptosis, a dramatic decrease in glucose transport was observed, preceded by stimulation of Glut 1 and 3 mRNAs. Transport downregulation was also detectable upon incubation with CX alone, albeit to a lesser extent. With the doses used, TNF alpha had no such effect. Protein synthesis was inhibited to the same degree in TNF alpha/CX-treated apoptotic cells compared to viable CX-treated cells. Diminished hexose uptake was associated with decreased Vmax, while Glut affinity remained unaffected. As there was no evidence for changes in total cellular Glut content or for Glut translocation from the plasma membrane, a diminished intrinsic activity of Gluts must be postulated. In conclusion, CX is proposed to contribute to TNF alpha-induced apoptosis predominantly by interference with glucose transport; the exact nature of this effect remains to be elucidated.